Characterisation of the adventitial rectal ganglia in the male rat by their immunohistochemical features and projections.
In recent years, considerable progress has been made in characterising the neural circuitry of the pelvic plexus, particularly in the male rat. However, the small ganglia on the adventitial surface of the rectum remain largely unstudied. We have used immunohistochemistry and retrograde tracing techniques to determine the content and projections of these neurons. The adventitial ganglia contain 600-1,000 neurons. All of these are immunoreactive for choline acetyltransferase, 44% are immunoreactive for calbindin, and 35% are immunoreactive for vasoactive intestinal peptide. Very few (1-5%) adventitial neurons contain tyrosine hydroxylase or neuropeptide Y. In contrast, most adventitial neurons are surrounded by varicose axons that do contain tyrosine hydroxylase or neuropeptide Y. Retrograde tracing studies showed that the primary targets of adventitial neurons within the bowel are the internal anal sphincter and the circular muscle directly adjacent to the sphincter. However, more adventitial neurons project out of the gut wall than to targets within the bowel. These are most likely to be viscerofugal and rectospinal neurons. Combining the immunohistochemical and tracing observations, these studies suggest that the rat adventitial ganglia do not represent an additional source of pelvic (autonomic postganglionic) neurons but, instead, that they are comprised primarily of viscerofugal and rectospinal neurons. This is very different from the adventitial rectal ganglia of the cat, which represent merely an extension of the pelvic plexus.